Purpose. Results of a study to identify medication history technician (MHT) programs within the Veterans Health Administration (VHA) and to evaluate the personnel, structure, and scope of such programs are reported.
D uring transitions in care, patients are susceptible to adverse drug events (ADEs) or harm due to medication use. ADEs occur in 5-40% of hospitalized patients and up to 19% of patients after hospital discharge. [1] [2] [3] [4] Unintentional medication discrepancies, or unexplained differences in medication regimens across sites of care, are common, affecting up to 70% of patients at hospital admission or discharge. 5 Unintentional medication discrepancies can contribute to ADEs and patient harm. High-quality medication reconciliation, the process of identifying and providing the most accurate medications for a patient anywhere in the healthcare system, can reduce unintentional medication discrepancies and prevent downstream ADEs. 6, 7 The critical first step of high-quality medication reconciliation involves generating an accurate medication history from a patient interview and supplemental medication information resources.
The Joint Commission made medication reconciliation a priority by adding it as a National Patient Safety Goal in 2005; the Veterans Health Administration (VHA) started the Medication Reconciliation (Med Recon) Initiative in 2008 to track compliance with the medication reconciliation requirement. 8 More recently, in 2017, the World Health Organization started its third global patient safety challenge, "Medications Without Harm, " which has the goal of reducing severe avoidable medication-related harm by 50% globally in the next 5 years, in part by targeting transitions in care. 9 High-quality medication reconciliation has been difficult to implement and can be resource intensive. 10 Pharmacist-driven medication reconciliation has been shown to improve the quality of medication reconciliation. 11, 12 Studies demonstrate that these pharmacy-driven interventions reduce unintentional medication discrepancies, potential ADEs (medication discrepancies with the potential for harm), and preventable ADEs. 11, 12 Pharmacist-driven medication reconciliation is resource intensive and has had limited adoption. In a survey of pharmacy directors in the United States, only 27% reported that pharmacists obtained admission medication histories from patients at their hospitals. 13 Commonly reported barriers to pharmacist involvement in transitions-of-care activities included limited pharmacy staff resources and an absence of leadership support or institutional priority for pharmacist involvement in transitions-of-care activities. 13 Pharmacy technicians work in diverse settings and have various roles and responsibilities. Advanced practice pharmacy technicians, who have additional education and training, may perform additional tasks, including obtaining patient medication histories as part of medication reconciliation. 14 We will refer to these technicians as medication history technicians (MHTs). MHTs have been increasingly used by health systems to address the need for high-quality medication reconciliation. Medication histories obtained by MHTs have been shown to be of comparable quality to those obtained by pharmacists and more accurate than those collected by physicians or nurses. [15] [16] [17] [18] [19] [20] MHTs have been studied in various clinical settings, including emergency department, inpatient admission, preoperative surgery evaluation, and postdischarge settings. [18] [19] [20] [21] [22] As MHTs cost less to employ than pharmacists, their use may represent a cost-effective option for medication reconciliation programs.
The 2011 ASHP consensus statement on the Pharmacy Practice Model Summit recognized the "opportunity to advance the health and well-being of patients in hospitals and health systems by changing how pharmacists, pharmacy technicians, and technology resources are deployed. " 23 The ASHP statement expands on this statement further by calling for advancing the use of pharmacy technicians, including in the initiation of medication reconciliation by obtaining patient medication histories and reviewing patient charts to identify medication allergies. 23 We have previously studied mentored implementation of best practices for medication reconciliation in 2 VHA hospitals in the Rural VA Multicenter Medication Reconciliation Quality Improvement Study (R-VA-MARQUIS). In the course of that study, the hospitals expressed interest in the use of MHTs as a way to perform high-quality medication reconciliation in an efficient, cost-effective manner. At the time of the R-VA-MARQUIS, VHA had not standardized practices for MHTs across the enterprise. Therefore, we conducted the study described here to gather preliminary data on MHT programs within the VHA and to learn about the personnel, structure, and scope of these programs through an environmental scan.
Methods
We conducted a cross-sectional environmental scan of MHT programs within VHA. In July 2016, we sent an email query to VHA pharmacy personnel, including pharmacy chiefs, managers, supervisors, and technicians, through VHA Pharmacy Benefits Management listservers. This query reached personnel at all 168 medical centers, 7 consolidated mail order pharmacies, and 1 Meds-byMail pharmacy program within VHA. We requested a response if the site had an existing MHT program, but we did not ask sites without programs to respond.
In July and August 2016, 2 investigators conducted semistructured interviews via phone calls with staff members-a pharmacist, an MHT, or both-from all sites that responded. The interviews covered the following domains: development, implementation, and duration of the MHT program; MHT responsibilities, documentation, and integration into clinical workflow; and oversight, quality assurance measures, benefits, challenges, areas for improvement, and plans for program expansion (Appendix A). The investigators, a pharmacist and a hospitalist with medication reconciliation and qualityimprovement expertise, developed the interview questions to gather the information needed to serve as a practical guide to starting an MHT program. From the interviews, detailed interview notes were taken. In addition to detailed information obtained through interviews, we asked sites to send available documents related to their MHT programs, including functional statements, documentation templates, and qualityimprovement project reports.
KEY POINTS
• Survey respondents reported 10 medication history technician (MHT) programs within the Veterans Health Administration; at most sites, MHTs were working in the inpatient setting as part of admission medication reconciliation processes.
• MHT training and oversight and measures of quality assurance for MHTs varied widely across the sites.
• An opportunity to develop standardized training, competency assessments, and quality assurance measures for MHT programs exists.
NOTE MEDICATION HISTORY TECHNICIANS
We employed a mixed-methods analysis, with descriptive statistics used to characterize the sites. We further evaluated detailed interview notes and documents supplied by the programs for content to identify MHT program characteristics and personnel involved as well as themes related to MHT program benefits, challenges, and areas for improvement.
Results
Ten VHA sites responded and reported MHT programs, including 9 medical centers and 1 Meds-by-Mail pharmacy program. Of note, several sites without MHT programs responded to the query, expressing interest in the use of MHTs or development of a program. Among the responding sites, the earliest MHT program was started in 2010 (Table 1 ). The size of sites with MHT programs ranged from 36 to 473 beds. Sites were located throughout the United States from the Mid-Atlantic to the Pacific West region; no sites in the Northeast responded to the call for MHT programs.
Sites employed from 1 to 5 MHTs; 2 sites also included pharmacy students in their programs (Table 1) . Coverage provided by (1) conducting a systematic interview with the patient or caregiver regarding medication information, (2) collecting collateral medication information from additional sources (patient-owned medication lists, electronic medical records, and/or non-VHA pharmacies or providers), and (3) generating a "best possible medication history" (BPMH) from this information (Appendix B). Then, a pharmacist or another provider used the BPMH to order medications and complete medication reconciliation. At 1 site, MHTs conducted chart reviews of patient medications only and did not conduct patient interviews. Sites reported developing their own local templates for the MHTs to use to document their work. Depending on the site, the MHT documentation included information pulled from the electronic medical record about active, expired, remote, and non-VHA medications; also, the templates included space for the MHT to input additional medications, patient allergies, patient medication adherence, and/or the sources of information used to obtain the medication history.
Training provided to MHTs varied widely among the sites ( Table 2 ). The most common method of MHT training involved shadowing 1 or more pharmacists; 8 sites (80%) employed this method. The most rigorous training was a 2-month competency-based program that included didactic and case-based education, MHT shadowing of pharmacists, and direct observation of an MHT until he or she demonstrated the designated competencies. The least rigorous training was reported to be informal training by pharmacists. Moreover, we also found variation in reported oversight of MHTs' work by site. At 7 sites (70%), pharmacists cosigned MHTs' documented medical histories. Four sites (40%) conducted periodic audits of MHTs' work. Additionally, only 1 of 10 sites reported a regular mechanism for formal quality reviews.
All sites reported benefits of their MHT programs. MHTs have dedicated time to spend with patients to obtain a BPMH, as compared with pharmacists or other providers who have competing clinical demands. Sites recognized that access to sources of medication information for patients, including outside pharmacies and providers, was improved by their MHT programs. Utilization of MHTs allowed for more efficient use of pharmacists' time, such that they could conduct other clinical duties. Sites also reported receiving feedback from Veterans voicing their appreciation of the sites' efforts to obtain accurate medication information on their behalf. Finally, the MHT program provides pharmacy technicians with opportunities for career advancement.
We identified common challenges sites faced in implementing or maintaining MHT programs. Sites contended with the challenge of clarifying roles and responsibilities for MHTs, as well as creating appropriate documentation. Additionally, sites reported difficulty integrating MHTs' medication histories into provider workflow so the information could be utilized. Multiple sites reported plans for expansion of their MHT programs. Two sites planned to expand into the emergency department. One site planned to have MHTs take medication histories from patients by phone prior to scheduled surgeries. Additionally, 2 sites were considering MHT follow-up with patients after discharge.
Discussion
We identified 10 MHT programs within VHA. MHTs were most commonly working as part of inpatient admission medication reconciliation processes, which was consistent with findings of prior studies. 20, 24 Sites also reported that MHTs worked at different stages of a hospitalization (transfer and discharge) and in outpatient settings. Multiple sites were looking to expand their programs into other clinical settings and areas, including the emergency department, preoperative surgery evaluations, and postdischarge follow-up; pharmacy technicians have been previously utilized in each of these settings. 18, 21, 25 Each site reported benefits from their programs, including more efficient use of personnel, dedicated time for MHTs (compared with other providers) to obtain complete medication histories, and improved access to sources of medication information for patients. Similar benefits have been reported in prior studies. 16, 19 Additionally, multiple sites reported that veterans acknowledged and appreciated their facility's work to obtain an accurate medication history. Based on responses from VHA sites without programs, we found that sites other than those we identified and interviewed were interested in MHT programs.
Sites reported variable training for their MHTs; most reported that their training involved shadowing 1 or more pharmacists, and some reported using didactic education, direct observation, and/or competency assessments. This variability in training of MHTs was consistent with findings of other studies of MHT training. In 1 study, the investigators reported that MHTs shadowed a pharmacist obtaining 3 medication histories and were directly observed by a pharmacist taking 5 medication histories. 19 Another study reported the use of a 7-day training program including didactic instruction, shadowing and direct observation, and an assessment of proficiency. 24 Within VHA, no standardized training has been established for MHTs; this type of practice would fall under the realm of advanced pharmacy technician practice. ASHP has developed national standards for training and education of pharmacy technicians that are focused broadly on pharmacy technician training without specific emphasis on training required for advanced pharmacy technician practice, such as MHT practice. 26 Limited data on the use of MHT programs or the structure and characteristics of such programs in the United States exist. In a prior survey of pharmacy directors completed in 2012 (393 of those 1,246 surveyed responded, for a 31.5% response rate) within the United States, 14% reported that pharmacy technicians were involved in transitions-of-care activities, and 5% reported that pharmacy technicians obtained admission medication histories. 13 Of the responding organizations, only 4% (15 of 393) were government hospitals, without differentiation between federal, state, or local government facilities. This previous study did not investigate additional characteristics or features of programs employing pharmacy technicians, including MHTs.
Our study had limitations. We had a small sample (10 sites). We did not systematically ask for responses from sites without MHT programs; thus, we may not have captured all existing MHT programs within VHA and do not have information about nonresponders. We did not perform a rigorous qualitative analysis (i.e., full transcription of interviews with inductive coding). While medication histories obtained by pharmacy technicians have been shown to be accurate, we did not assess the quality of MHTs' work at the included sites.
We believe an opportunity exists nationally, both within and outside of VHA, to develop standardized training, competency assessments, and quality assurance measures for MHT programs. This view is consistent with the statements from ASHP and the 2017 Pharmacy Technician Stakeholder Consensus Conference, which have both highlighted the need for standardized education, training, and competency assessment for pharmacy technicians and emphasize that pharmacy technicians involved in obtaining medication histories require advanced training. 27, 28 Our results have contributed to the work of a VHA national work group that has been established and is actively designing formal roles, training, and competencies for MHTs.
Conclusion
Ten VHA sites with MHT programs were identified. MHTs most commonly worked in inpatient settings as part of admission medication reconciliation processes. 
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